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n^-lt|? ( r G - CSF J ) , HWTO*^ >Piit^7°f- h\ yvf^^f 

-JK yjvxf^f ^n^->'>, ^ n *°n ^ > (scopolamine), f ijf 7 
-K ^n^iJ^^hU^A, 7>JV^rn-jv (salmeterol) ^ ^jv^-^n-jv 
(formeterol) , rjv/^n-jv, z^J^A (Valium) ^^lft,^S^ 5 \ i^£> 

# £ \t , wait® i em « * t 
® * c7) ^ if m a ^ t ti & , ^ & t n tz mm * v&mk k mm t tz it ^ 

^ K mM^ § ft M V) i t § s o £#il^t4<^# i tz itm^m 
-c* £ ft S: coit^m $ tz It M £ ff ? fiJt * M L ^ & f£ * <7Mb^ * f I 



DTPA) £ x V s if > -f t - hv^^JV? > (gadopentotate di meglumine)^ 

<£>iMHIffl-e§ a** K'J A^r K &£>OHi|t v^v^a, ^yify 

, ^fVA^y-jv (isohexol) £ J: 0* 3 - ^ jv y - (ioversol) £ # 
/M;?-, (iotrol) (iodixanol) & 

H-^^-f (ioxagalte) £ f <7M * >'|^M 

xrnVJKDffll, MM££V ! TBkM : > r ZT&te, fiJilf, r^y^CGonda, I.) 
[Aerosols for delivery of therapeutic and diagnostic agents to the resp 
iratory tract (&^<Dfamm& X-TV*S)V) J [Critical 
Reviews in Therapeutic Drug Carrier Systems ; 6:273-313 f 1990] j^Moren [A 
erosol dosage forms and formulations (x 7 n $}f£ t M.M) J [Aeroso 
Is in Medicine. Principles^ Diagnosis and Therapy f Morent,|f f Elsevier ( 
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Ti^rJV^A) , 1985] Kffi&SftWS «£ 3 9$fe<Dt&%mj&K}&t 



$m ft k ^ t x&M -e # s ^ -e , i r n y jviiffl * ^ ^ #3^$ ti <?> « * ft/h 

fj] ( [PCPHj ) f£^^)£ 

CPHJ ) ^^(Dl^K^htZo PCPH (fr?*&25,000) 100mg£j^^ f- U 
> 3 . OmU; -}§^ t o %V>mmft "i§M K MUf V > T« L tz 1 % w/v# tj tf - 

, -$)\<t v 9 7, (Fisher Scientifi cji Vortex Genie 2')\zfrtffc ( 

o &htltc%&&x-*?)Vi/3 i%PVA 95rri_£-££,.tf~ 

rson*^^^) 0 j^f^^m, ^c7?M^tl^^^»^T!t#t, 4V~f 



J. a 0 . 4g/cm 3 (7) ? y 7°^Jt £ # o o 

DPPC£ &^B)MK*°iJ v-MM^&A,^ <U> L, 

mmm 2 : wii^m^^ 

^^JK^^oT«M^f£TS^t^ 0 50; 50(7)ce;pJtS:#o^'J (D,L- 
ij n [PLGA 50:50^ Resomer RG503 A B.I. Chemicals^ (- 
^-i/^-i/~f\\^y Y^<4 )^) ] 2.0gtf^>7fn> (Sigma Chemical Co. 

(U-'Jffl-t^fH^) ) 0.50g^^^<7)v^ nn^ ^ >100mLn^n^§ 
jfftSo Buchi®^|^«^^ (^7-;vl90 t Buch% ( KM '7) ) £ 

^<7)^*l±700n1-e^s o tAPMU^ttgL, l#ffiP?SJ«25t^!S; 

So i^t^^^ti, 0.4g/cm 3 ^^^^c7)^ y 7°^ffit 1 - 5 ^ 7 n y <F>Q% 
7J^M#^^JlT LT^fiiJCiv^o #?L'l4tOTffi$(i, gHo*-e« 
APfigt#ftPfij^«lt:2«i t K iot^Hi So 

U-mKX^mSn'm-mr-mMLtz 0 2.0ml^lO%W^TTC- r ^ 7 ^yy (fl^*7 
0,000^ Sigma Chemical Co.^) 7jc}§^£% 7°n — y^^-^j^fi (Sonics & Mate 
ria1s|£^^;vVC-250g^^gg (3^r-f* ^ffl^>^'J -) ) X*tfV (D.L 
-$'L^) ( pl A Resomer R206^ B.I, Chemical aft )<7) 2 %Wv*j ? n ny. 7 V'Mfc 1 



OOmLptj iz $Ut Ltzo ^K%V>3-*?)Ws 3 > £ 700nl/ff# c7) ^ivM £ T W5> 

y^f--A (Sigmaft;) 4.75g^3^ 7 Jc95mL^^ t ( 5 %w/v-^) , 0.5mmyX 
)V t Buchi$^|^«f|^^£ft 0 xmmm LfZo ^^aymM li725nV 
mz ^tzo ^/f - - A f± , 97^ 100^ <D WiX P !£ fefiS P fiJt 

^55-57^ ^ CtgL^c 7 * e V - ? - t±M)±J»- 30^ tj 

DEAE-r^Xh? y (Sigma^) 6.04g£#^ 7 )c242mL^§^ L (2.5%w/V}§-ff ) 
, 0.5mny Buchi^^,|^^g^^^ft 0 T«l^t^ 0 l±ffiS^« 

g(i750nV^/i 0 f Co f 7 >^<7)^*|±, 155t:^fflAP^SfiJg 

fitBPfig«(;^^J:^;^t/: 0 7^ fcfl^ ? - (iMJEE^- 20 ^ } ) 

M/An-^ (Sigmaft) 4.9g%^%fol92nL\zmffiL (2.5%w/v^) , 

0. 5mmy X jl/ Buchi$|^£^^||^§|£ft 0 T«fP£» L *:<, J±fftS^«S 
650n1/sf o > ^/^^-^■^§M^^a^i 100 r^nlAP^g^aJt'e#aiPfiJt^ 60 
■Cfc&S X ? tc^^L^o 7^ t: V- $>-\Xm±.W) % -^ ')^-)V\zf£h X 9 

*°ijxf-w^D (PEG) rt7j<i§tt^5H^&£^\ 7K«H£«?) 
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jj^mr^v^m^^^mK x nmm^mm^mmLtzo peg (#^*i5,o 

00-20,000^ Sigmaft) 5.0g£^p^ 7 Xl00mL^§^ t (5-0%w/v-;§^) ^ 0.5rrm 

o i^^^^^tliV^i^- y 7°^]f O.^/cm 3 ^) <7)]|2^|i67%/io^o 
DPPC£ t-c7?#M^^j (i , |i ^-fM 1U ^ *° U v - « K LTU^L, * 

& v> im^fMm^wmmm^i^^^ *>m*tz p-tr/ 
mm 

*° : £^ft 100,000^ > y (PLGA RG506) £ X ^34,000^ > > (PLC 

A RG503) ^^i^^o-t^JtSO: SO^^tj (D,L-||-3^'J 3-)H) (P 
LGA) t £^ffi 100,000^ >>^^g£^o*M (0,L-%W0 (PLA R206) 

Boehri nger Ingel heinty; (B.I, Chemi cal s ( ^ ^ — ^ — y — ^ > f. ^ 

h yy t L. a — >V<?;v ^ h^;V*^7rfyJV3'J > (DPPC) Sigma C 
hemi cal Company^ ( ^ X - U ffl >- Ml^ ^ ) ^^iAL/Co 

^7>x7*ya (Cohen S Pharm. Res., 8 C6): 713-720 

(1991);Tabata Y. ? Pharm. Res. r 10C4) : 487-496 (1993) ) t^H^^T 

FITC--^^ ]. y y^MM (50mg/m1) £^ 7^^nf 7 7°£f£^ 3 <7)f£5e 

Sonics & Material sft ( 3 ^ ^ 4 % y y ? y ^ \) - ) ) 
ttMt S £ £ <£ *K s)fj7^M>fV^ ^§^4.0mL ( 1; v - 200mg) 
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1.0% FVAyjc^^lOOmL^ & gxtl, 5 /8" f 7 ^T 6000RPM T : ft H * ^ 
:MX (^e r JVLD4^v^^f-, ^gSilverson Machines^) LT, ?-f)V 

ft 3^, I^ltiotife, MMttEML, mi^«LT-»l» 

•^^DPPC^3mg/m1c7)^Ti§fST^ itCio Lfco 

7jv^ yftyr^- h^Mft^^fcx^^ (FITC-^^ 

hy y) (tf t/) £ , Hr L x v jv ^ h > / -e pla£ (i plg 

% X t o Mi if 2 ■ OmLcT) 10% w/v FKC-^^ ^ >. ? y ( = 70 , 000 , Si cm 
a Chemical Go. ft) 7jc}£^£ PLA ^) 2 %w/vy ^ n n pt ? y }£^100mL^ t 7°n - 
7 + ?S tctot 5Mb Lfc 0 IcCf^i^^yaV^, Buchi 5 - ^ 7° ^ 
- K 9 -4 -V - (-tfiV 190. K 4 7 Buchi Instruments^ ) ot, ^4 5mL/^ 

, ^AP^««7oonv^, BiAPfiJS 3 °t:, l#mpfiJS 21 t:j3 J;^MffiJt- 20 

0 T 2mg/mL c7 ) « *° mm K }§fff t , «i§^S t 0 

7^n7 7i7t^XM(t CoultervjVf-^^ ^f-H (Coulter Electro 

^n^7x7 M 10^(7) Coulter® ^ 7 °IA^ ^- y ^f^j L 2mL 

(DAvY 'y (isoton) II-}§^ (Coulter^) 2mL^|,p^ i ^ft^MBtM^tfOV-r ? 

v f>^^5~8%i:4Si ^iJP £ o $Mfc<?>#^ -y i~ K o T 500, 000$r^& 

^7i7t^J^7A^, ffiSt m <D 7° n - fU^ffiMM ( vi bra-cell ^ ^;vVC-2 
50y ^fj- - ^ - ^ 1/8" v -f ^ n f- y 7° 7°n - 7\ Sonics & Materials^ ( u % 
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ta n v vmry^v -) ) kx^huja (sew) ^g-e, -feu >t^« 
aristHgLfc, mmm* immjmz~£Tfrh, &mtim$mm (Bio-Rad 

gMRC-600n > 7 * - * • 7 3r V * 7° 7 > »H) T|f H L o 

^sisn%ife (sem) k x & ^ ^ 7 u 77 <vfmm$z 

v-^f ^ n^7^7c7)^l(±, ISkVicig^tfc Cambridge Instruments^ 
mm,J-BMm£ ( SEM ) ^ML£ 0 v^n^7^7«fe^f:U Sir- 

v>f ^n^^T^WMli, 7 y 7°^JS1J^^ J; oT.M *J , Porous Mater 
ialsft (- ^ g^^^) W«MCJ;^llLf:o 



^ n^7^7^0-8N NaOH 3.0mL^ L, °- 45 ,« m 7 ^ )V 7 - 

(Miniporq4) -eiiSIU £«oT^M£«ffiitt Mit LTUte 

(@jfe^494nm, ^|^525nm) i t (: J: ^^Lf: 0 MA£ 

ti tz fitc— ^ x h 7 ><a*£, t^t^t a? as t Ltzm^mtm^m^ 

ZtKXlQ&fcLtio v-f 7n^7^7^^A^tl/t#ffi^raDPPC(7)g(i, 10 
■ ftng^/f^n77i7S:^nn^jvAHMU 7fa7-f (Stewart) 7 
y-fe-f (New ; R.R.C [Characterization of Liposomes ( ij |y — ^ 00 #^0' 
Ij-) j [Liposomes :A Practical Approach^ R New|g t IRL Press^ (^.j,— 3 
, 105-161C1990)] ) ^ot^Uco 
4 y • if I- n x7oy Mb j: M£ \m^%% 

y • e > n®fi^^^#14«, Andersen Mark 1 ^7,^- K-l" ? 
- (Andersen Samplers^, ^ g - ->* 7^ 7 1-7 7 7 ) £{£o T28. 3L//^<7)^ 

]- ^Tween 80cr)^|^-^^ o £ (Turner t D . J; U^S. Hering ? D t Aerosol Sci. t 
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18:215-224(1987)) 0 if y y % y°-t >v (Eli Lillyft) KZOmgvW&TZfi 
*BU Spinhaler ®mX^U (Fisonsft, vlM^ — tr y K7*-K) 

- (F) CfflSng^r-y^fJifJitiilU^On^yiTl^, 
*°'J v-^Ltf^f^t^fS =t -9 \z&y°V— }- ^NaOH-}§^ (°- 
8N ) -?&mM<i%&tZ>t tKX *K ^X77^3(;ifet 0 37^12^^ 

^«I^§£Mff£«oT494nm (jgj&ft) t 525nm (feM) -eilOSeLfc 

U ~y y V (150^200g) i£>r$\y (90mg/kg) ^>7y 
y (lOng/kg) ^M^%T»L^ 0 BWtLfzyyY*, tkmmUSt*m 

WfrftftU:^ Harvard^ AIDfRlff (Rodent Ventilatory 683, v^f- 

fjjtl * 30OnV^-e20^ M ^ t o DPPC^fJ 0 x $ tz lift 1 s Kim Ltz^ 

y 9 7, ^pfr i&t M ( Gi bco tt , - a - 3 - ^ ffl ^ 7 > K T 7 > K ) ( HBSS) 10n 
m&'m&L-yym (400g) u ^Vv h £EEL"CHBSS 2ml^#M® tfco 100 
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o SEMK j; £ fc , DPPC^fJ^x, Sfc^frt't^ >&-eftML 



K*4 


If ft ¥3 


- DPPC & « 


DPPC 


fitc-?*;* v^y 




(it) 






( * * m ® ) 




mm , 










(ftm) 






Siji Sb*. (») 


MS 


8.3 ± 0.76 


0 






DPPC * L 










MS 


8.2 ± 0.18 


45 ± 6 


83 ± 11 


82,4 


DPPC * y 











^jV^tiFITC-^^^ > ^> (Ht 9,000) cD^^iffti-^^fe, 
o & 9 S o 
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zklift A «f£ ^« £ ti £ v ^ n ^ 7 ^ 7 c^ffi £ II 2 ^ T ( i<D ^ 
f i ? y 7°^JSiiJ 5§ til 3 tl 7t ) o 



^2. #?Lt£M^i:A^ (PLGA 5 0 : 5 0) *° U v - t c^tic 
(g/cc) g B , d resp ( M m) 



AA^PLGA 1.35 0.69 - 4.05 

MS 0.37 + 0.03 1.3 - 7.7 
OPPCH 

MS 0.30 ± 0.06 1.46 - 8.58 
DPPCSSI 



^^j3^ff3\M.^(T)$kik (Gonda ? I. ? Topics in Pharmaceutical Sciences 199 
1 (D Cromnelin and K Midha|g ; y a ^7 h if )V > : Medpharm Scientific 
Publishers^ (1992) ) </)95^117jt) g-^xjf, ®g^J* ^ « s tf^x. £, B# 

^^5t2 : 

0.8 4.7 
d r<fP £ (2) 

f PMS J~ PMS 

nx7 ^7comtm%mmi^4 xmmt>^Lx&& 0 ##?li4plga 50:50^ 

-^n^7^7tPiT£>^»-<XttH (T^^^d resP ) fi0.69~4.05^ m-e 
(^2) o DPPC ^#i^V^^^n^7^TtM1-^M»fflBTf^^Xtt 
1(^1.3^7.7^^^ DPPC£^frv^ ^ n^7^T^ov^T(±l-46^8.58 /U m 
(|2) o DPPC^PLGA v ^^n^7^7S^^#ffl1-^t, ^^^14^ 

^jgDPPCv^f ^n^7x7Wt^it let 19, <t ^IW^iTnyjv 
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^n^©v-r ^DX7x7it Spinhaler ®§£i»3»A^ (DPI ) 7^£>JKtffi£ 
tLS^ftU*t LTx7nVMI:$tLfc 0 Hlfi, Andersen Mark j^^p 
(DPI») fcjjcfo 80%£v>DP%s$^% DPPC^|$ 0 Ti3 JlO^fr-fKft 
M&o£^\ hM>A^ ^-|*H^£^£tlglT& t , DPPC^^ 0 T 

%fflmw*bbti& (12) „ 

@2fi, Andersen^y- >v\*^ ^-^r^ v 2 ^7 7 JV^-f 7? ( 
2-77 )V?~) CiiftSxTnVjHl:? *L^E-?<^®*^ (2-77^ 

M-f&o 7^7-- V 2 -77 JV^-(±)II^0c7)J; t)i^»ffl^t^o DPPC^v 

t #*. ) ^ $mt& v>r ? n * 7 ^ r <^°- y t - t < mw 

nyMbf4^c7) 35 %m± (37.0+2.1) ^^or|b t;t ^^ tL&(7)t; ^ t> DPPC 
£ « £ ^ o tz m& \t 13 ■ 2 + 2 . 9% -e & £ 0 DPPCf£^ t ^DPPC^xp ^ p^^ f b ^ 

v^n^7^7^at^«nrt£W ( RF ) ^ti£*S^M;E 
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y° (DPPQj 3 j:o f #DPFC) ^ y ^ _ v (® -fe > >*) 

^^^DPPC^J: v,^v^ (^tl^tl63% £51%) -<7)3»ff 
|BTf^$li, v^f ^ 7^7<7)? WMf^-f X$£H WlSst (2) -C5e 



70a^r751±6 13.2 ± 2.9 
D P P C Jtf t 

?-f?a^7i7 63 i2 37.0 ± 2.1 
DPPCSU 



a Slf^BlABTf^^XIEH (d resP , ^2) fci^t^XMtioXo 
b Anderson Mark i %7^~ K-f ? ~£fflV>"Ciffl5g 0 

Spinhalerg^ ©gfx 7 ny>gffl^(;i(S|jj^ fi^rtM 

L Harvard^ g AXD? f^fA© ffltm^E ti:f7ji:J:oTf 
PC-PLGA^^^^63%^£^J;^j£0f|±t^«L, #DPPC^(i57 
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PQt>M {± y 7 y r 7 - JV* 3 1# 1# ^O^M 3 1# ^^T 

DPPCcT) ^#ii^f4 urny fflv-f^n^7^7c7) ^B#'|4 e> k iin 

#J LTII £ lOnm-^^, & (Wei be "I t E.R. t Morphometry of the Human Lung, ^ jr.— 
3-^ • Academic Press^ (1963) ) 0 



14. W»»W^(7)#te 



SCfiips, DPPCgtg FITC- ESCAlCi'J 
(*) (Mg/mg f*Xh5v DPPCT-3-h 



&*4 as , X7i7) 

(Mm) £ £ & ¥ £ JR 8A $ 

(%) (%) 



R206+DPPC 5.4 a 54.9 a 

R206 - DPPC 4.4 - 64.8 

RG503+DPPC 2.0 62.8 65.2 46.5% 

RG503 - DPPC 3.0 - 78.2 

RG50S+-DPPC 4.3 89.1 62.7 42-62% 

RG506 - DPPC b - 100 - 
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ft KXty DPPC^ fcTftlU?On^7x7t DPPC£ $ fcfcftiL 
fc^^n*7^7li, ®ia-ra^MX#yfif (^5) tfg^Jt (0.49+0. 04g/ 

L/: 7 n y*;^x7 n y jUfflftittl L <H&& 0 M3 It, 

^ ffSRl A b# K dpi £ |§ ti & </) a - -tr > r - v -e > dp%^ ^ £ ti & ) 
5(,tDPPC£ # otfi?^: ftM L tz 70 ■ 4 % T * £ O K fcf L T , DPPC£ ffffi L & 
v^^SU^#i^-lr(i46.8%-xrt^^v^ t LTV^ 0 Andersen^ 

^'Jv-SfiK^ DPP(%gfi^.^^v^it i; J: «L <Bfc#£tL& (^5 

^2%iiiT-e*So -tU^MU 0 4i:/7tJ:Ti:, DPPQ^v^ ? 7 ^ 7 (i 
^25 . 6% tfz t - V 2 ~~ 7 4 )V ? - K M iiT £ 0 Mb pt f- V y K aim T % o T 

^ ti k. mw.m k 7k * 1m t z> & ; & ws^m m * i~ & -e it , $ 





xx- 'J 1 ~ 






DPI 


R206 + DPPC 


40.4 ±8.4 


25.6±2.3 


I8.0±2.7 


38.6±3.7 


R206 - DPPC 


7.4±2.1 


1.8+0.5 


1.1+0.3 


41.0+4.8 


RG503+DPPC 


36.0±9.2 


14.7 + 1.53 


10.4+0.46 


70.4±2.4 


RG503 - DPPC 


3.3±0.6 


2.1+0.3 


2.0±0.3 


46.8±8.0 


RG506+DPPC 


13.7±9.1 


7.1±4.1 


4.1±2.5 


76.6±8.4 


RG506 - DPPC 


1.8±0.6 


1.6 + 0.6 


1.4+0.7 


74.0+7.2 



R2 06 = PLA, fr^tlfa 10 0, 0 0 0 o 
RG503=PLGA50 : 50, 3 4, 0 0 0 0 
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RG506=PLGA50 : 50, 1 0 0, 0 0 0 0 

mum 5 :xxf7yt- JV#^f y ? h - 7 : DPPCfi^^@^ 

, ft* *° > 7° ( LM% 7-;v#^-A151-192s) ^Kftj C7 f -|:gai 



-x>^ h 9 v*-;v30gi%^ h-7^MM%, DPPC8gM%£^fr Q 9 y 
I— ^£lFH^>-7}cM§f$U h 7v*-jv£DPPC£95%v/vx?y-jW;: 
}§f#Lfco 2 o<7)-;§^£M^LT85%v/v^ y - JW#}& £ « 0 

««ti, 3.25%w/v/i 0 ^ 0 Z<omm*, BlAPfiffil 
60r, l#ffiP^95<C, «ftffi2kp/cm 2 C28.45psi)^ ft^jf 34mV^^#-C» 

o Mi c rotrao^ 7^ y +F-£>Ko"CMjgLfc, #|f < TOMfi 3 - 5 

t o<7)fl] £ LT, h 7 v * - JV70% £ DPPC 30% L»*M 
j*^85% v/vx ? y ~ ;i/ffj 1.9%w/v^& £ SitCJ:^ » 

Pfi^lSOr, »ffiP^Jt85"C, «gj±lkp/arf(14.22psi), $^jg]g3&nVfro 
^#TSi3SL£o 0.62g/m1^ ? y t 6 ^ m^xpj^gg 

- JV 90£J: %%£ if DPPC 10£g % (7) £ 95% x 9 J - )V f£ K MM L tz 0 
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* <n mm *MM*y&bu&Lx&%x-? s-frv mm z^^tzo « 

/cm 2 (14.22psi) > «^3QnV^/iofc 0 W(±53.0%/i o f Zo ^hfitznM 



twffi^ fi» A - -b > t - v £ > »*SS <?) 20 % *?i t * % To 

mm -e& s o 9 ? h - * ct)M^ * > 7kmm t dppcct) x ? j - jvmrn % t t , 

85% i 7 y - jv ^ £ 67gg % 9 ^ > ^ ^ is J; t^33gM % DPPQ^g^t & W% , m 
V, # ftp ^119^ «^^3kp/cm 2 C42.72psi) > «^J*4QnV^^#T* 

u«i <D$£m~?v>um it 29 ■ 3 % fz ^tco n^fi tcmmmnM a 7 ? 7° 

96, 97 1— ^33^»%£ jtfDPPC 33gi%£^tr}#M£ilSIT&i t K «£ o 
Tllt^o t h7JV7*^ > t 97 Y-Z*1SM*>&KmffiL, DPPC(±95% 
x 7 7 - )V K-feffl Lfzo Ztlh2 KD^M* LT85% x 7 7 - ;W§-ff tLfz 
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ml-e. Coulter^ ^ > ? -^.l^j&^^M Xf*7. 6^ m^&£^(^ ffilf^ 
;t>^M#ii 3 - 0 ,« m -e&& 0 : s %f>ftf LtffiWf-^ Xt Coulter # 

*tt^!)7 : 7JV7^ > : : wPtyi^MWk 

kp/arf(42.72psi\ ft^M40ml/^^^#-C«ft^ L^ 0 Wii 45 -°%/io 
tz 0 ZCD&^CD??? ^JttiO.OSg/ml-e^lj, SEM tI £ & * ?>%L?<D$L 

^ X £i«7v £ « t f^iU & tHo i^)»J -CIS® L 

, 7 ^ h - 7. 20g§ % is J: tfDPPC 60^ » L o ^ > T JV 7 

tit, 2o(7)-M^M^LT85% J i^y-^-f§^^^j36:^^^ 0 »*Mffi[i^0. 



an 2 C28.48psi) i ®&&&6Gm\/fr< D $ l ft-?i£%ifc% i Lt Zo - W(j;48 
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(DMnmn w ^ x i± 10^ m-e & o ^ (7) -e, mn-^mj^mu^ it 2 ■ °< ? n > 
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